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© Salt bridge for analytical chemistry system. 



© A salt bridge for a flow cell which includes a 
porous bridge element between fluid flow in the flow 
cell and in an internal reference fluid flow. The 
bridge element is surrounded by a body with a bore 
into which different tubes are located about the po- 
rous element A cylindrical anchoring tube adjacent 



one end of the body is screw threaded into an 
aperture in the wall of the flow cell so that self- 
alignment of the salt bridge in the flow cell is effec- 
ted. The salt bridge provides a conductivity path 
between the two flow paths without introducing an- 
other potential. 
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SALT BRIDGE FOR ANALYTICAL CHEMISTRY SYSTEM by RELATED APPLICATIONS 



BACKGROUND 



This invention relates to the field of electrodes 
for automatic analytical chemical instruments. More 
particularly, the invention is concerned with a salt 
bridge in flow cells of analytical instruments. 

Row cell analyzers operate with a combined 
mixture of diluent and fluid sample flow past var- 
ious electrodes for the determination of electrolytes 
in the fluid sample. Usually four electrolytes, name- 
ly, sodium, potassium, chloride and CO2 are deter- 
mined in the flow cell. It is often desirable to 
connect different flow paths together without in- 
troducing new potential to the electrodes. The salt 
bridge provides a non-flow or very low flow path 
between these different flow paths and in effect a 
conductivity path. 

In the prior art, salt bridges are relatively per- 
manently located in a flow cell, and have 
drawbacks in that they are difficult to align and 
assemble relative to the flow cell and different flow 
streams. The alignment of the salt bridge is par- 
ticularly critical. It is thus difficult to set the salt 
bridge effectively and accurately in the flow cell. 
Additionally, when maintenance is necessary and 
the salt bridge needs to be removed from the flow 
cell, it is necessary to disassemble the entire flow 
cell. Difficulties also arise in the creation of air 
bubbles in adjacency with elements of the salt 
bridge electrode so that electrolyte measurements 
are inaccurate. 

The present invention seeks to overcome these 
drawbacks and to provide a salt bridge element 
which is relatively simple to locate in a flow cell in 
self-alignment 



porous element between the fluid flows and in 
alignment in the aperture. 

In a preferred form of the invention, the secur- 
ing means includes a body surrounding the bridge 
5 element. There is also a cylindrical anchoring tube 
threaded on the outside, the threads being for 
screw engagement to the aperture in the flow cell. 

Also in a preferred form of the invention, the 
bridge element is surrounded by a selected ar- 
w rangement of cylindrical sleeves. There is prefer- 
ably a lead-in cylindrical sleeve provided to the 
body for internal reference fluid to be positively 
directed to the one exposed portion of the bridge 
element. There is preferably a low resistivity and 
75 slow diffusion rate between the two exposed por- 
tions of the bridge element. 

The invention is further described in the follow- 
ing detailed description with reference to the ac- 
companying drawings. 

20 

DRAWINGS 



25 Figure' 1 is a diagrammatic external side 

view of a salt bridge. 

Figure 2 is a diagrammatic cross-sectional 
enlarged view of the salt bridge located in an 
aperture associated with the flow cell and showing 
30 the internal reference fluid inlet and exit 

Figure 3 is an enlarged partial view of the 
salt bridge element 

Figure 4 is a diagrammatic view of a dif- 
ferent embodiment of the salt bridge in relation 
35 with inlet and exit tubes for the reference fluid. . 

DESCRIPTION 



SUMMARY 



The present invention provides a salt bridge for 
a flow cell of a chemical analyzer, where the device 
includes a salt bridge in a self-aligning body which 
overcomes the problems in the prior art 

According to the invention, a salt bridge for a 
flow cell in a chemical analyzer comprises a po- 
rous bridge element for location in an aperture 
having access to the fluid paths in a flow cell The 
porous bridge element has one surface portion 
exposed to the fluid flow path of a flow cell and a 
different portion exposed to the flow of a reference 
fluid. The two portions are spaced and form be- 
tween them a salt bridge, namely, a conductivity 
path. There is means for removably securing the 



40 In an automatic chemistry analyzer there is a 

flow cell 10 which is diagrammatically illustrated, in 
part. The flow cell 10 is an element of an analyzer 
where different electrolytes, such as sodium, potas- 
sium, chloride and C0 2 are measured by the flow 

45 cell 10. The cell 10 is formed between two 
clamped plates 11 and 12. A flow path 13 for 
sample fluid and diluent to travel as indicated by 
arrow 14 is formed between the plates 1 1 and 12. 
An internal reference fluid enters the salt 

so bridge 50 through an inlet tube 15 and exits 
through an outlet tube 16. The internal reference 
fluid is supplied directly or indirectly from a con- 
tainer in the analyzer. After passage from tube 16 
the fluid is drained directly or indirectly to a suit- 
able reservoir which may be a waste reservoir. If 
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the fluid is indirectly fed to and from the electrode 
50 there may be other electrodes to or from which 
the interna! reference fluid is directed. 

The salt bridge 50 includes a bridge element 
17 with the First exposed portion 18 adjacent the 
fluid flow 14 in the flow cell 10. A second exposed 
portion 19 is adjacent to fluid flow 20 through the 
internal reference tubes 15 and 16. A chamber 21 
is formed between the inlet tube 15 for the internal 
reference fluid and exit tube 16 for the internal 
reference fluid. 

The bridge element 17 is constituted by a 
porous material, and is selectively a glass rod 
covered with a ceramic coating, a porous ceramic 
rod or a plastic porous fiber material. The material 
can be silk thread, ceramic tubing, fibrous porous 
plastic or similar porous material. There is a slow 
diffusion rate between the one surface exposed 
portion 18 and the other surface exposed portion 
19. The resistivity is about 200 Kohms. 

About the bridge element 17 there is provided 
a ceramic coating 22 and about that ceramic coat- 
ing 22 there is formed a shrink tube 23. An epoxy 
material 24 is formed about the shrink tube 23 and 
is used to bond the assembly of shrink tube 23 and 
bridge element 17 into the salt bridge tip 35. 

The outer surface of the epoxy 24 is sur- 
rounded by a cylindrical body which form the salt 
bridge tip body 35. A bore in the body 35 accom- 
modates the bridge element 17 and surrounding 
tubes. The body 35 includes a circular outer pe- 
riphery and a shoulder section 27 about which an 
Oring 28 can be located in adjacency to the ap- 
erture 29 in the wall 1 1 of the flow cell 10. The wall 
11, which is the back wall of the flow cell 10, acts 
as the anchor for the salt bridge 50. The O-ring 28 
facilitates positive and accurate location of the salt 
bridge 50 with the wall 11 and prevents leakage. 
The aperture 29 includes a tapered circular portion 
30 against which the O-ring 28 is located. The 
location of the body 35 in the aperture 29 is 
positively established as a cylindrical anchoring 
tube 51 with a threaded outer surface 26 engaging 
the internal threaded surface 30 in the aperture 29 
to the wall 11 of the flow cell 10. The cylindrical 
anchoring tube 51 is adjacent the end of the body 
35 remote from the flow cell path 13. The tube 51 
can slide longitudinally to effect anchorage with the 
flow cell wall 11. 

Extending in a leading direction from the 
bridge tip 35 is a lead-in cylindrical tube 31 which 
is affixed in a circumferential slot 32. within the 
trailing end of the tip 35. Within the lead portion 31 
there is housed a setting material 33 through which 
the inlet and outlet tubes 15 and 16 pass and are 
cemented. The cylindrical anchoring tube 51 ex- 
tends about the lead-in cylindrical tube 31 for the 
sliding action. The shrink tube 23 extends beyond 



the bridge element 17 and engages the inlet tube 
15 and outlet tube 16 in a sealing relationship. 

The component design is one where the bridge 
element 17 acts as a salt bridge, and is relatively 

5 easy to insert and remove from the flow cell 10. 
The salt bridge is self-aligning and non-critical as 
the body 25 of the salt bridge 50 and lead-in 
portion 31 screw thread into connection with an- 
choring wall 11 associated with the flow cell 10. 

w This is effected by means for the tube 51 which 
threadingly, through threads 26 and 30, engages 
aperture 29. As the tube 51 is tightened in the 
aperture the leading end 52 of the tip 35 is forced 
into tight engagement with the corresponding cir- 

is cumferential ring face 53 about aperture 29. The 
shoulder section 27 engages O-ring 28. 

The positive location of internal reference fluid 
inflow 15 and exit tube 16 avoids the trapping of air 
or . gas bubbles in the chamber 21 adjacent to 

20 portion 19 of the salt bridge. The flow through the 
chamber 21 is relatively laminar and the chamber 
21 surfaces are of a nature inhibiting entrapment of 
air or gas. Air bubbles are also avoided at the 
portion 18 by the characteristics of the bridge 

25 element 17 and surrounding tubes. 

In Figure 4, there is shown an embodiment 
where the inflow tube 15 and exit tube 16 are 
jammed up against the portion 19 of the element 
17. The ends of tubes 15 and 16 are half cut away 

30 about semi-circular sections so that between the 
semi-circular cut out sections from each of tubes 
15 and 16 there is formed a chamber 21 for fluid 
flow 20. 

Many other examples of the invention exist, 
35 each different from the other in matters of detail 
only. For instance, different bonding materials can 
be used about the porous bridging element to 
effect the positive location in the cylindrical body. 
Also, different fluids can enter the chamber about 
40 the one exposed portion of the porous bridging 
element The scope of the invention is to be deter- 
mined solely by the following claims. 



45 Claims 

1. A salt bridge for a flow cell of a chemistry 
analyzer comprising a porous bridge element for 
location in an aperture in a flow cell, the porous 

so bridge element having a portion for exposure to 
fluid flow through the flow cell and another portion 
for exposure to flow of a reference fluid, the two 
portions being spaced to form between them a salt 
bridge, and means for removably securing the po- 

55 rous element between the flows in alignment in the 
aperture. 

2. A salt bridge as claimed in claim 1 wherein 
the porous element is surrounded by a body, the 
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body being for affixation in an aperture in the flow 
cell to secure the porous bridge element in align- 
ment in the aperture. 

3. A salt bridge as claimed in claim 2 including 
a cylindrical anchoring tube with an outer threaded 
surface, the outer threaded surface being for en- 
gagement with threads in the aperture to the flow 
cell. 

4. A salt bridge as claimed in claim 2 wherein 
between the porous bridge element and the body 
there are sleeve elements being selectively a ce- 
ramic tube surrounded by a shrink tube and an 
epoxy bond, the body having a bore for accom- 
modating the tubes. 

5. A salt bridge as claimed in claim 2 including 
a lead-in cylindrical tube for location remotely of 
the flow cell path, the lead-in cylindrical tube hav- 
ing means for a reference fluid to enter and exit 
from the portion exposed to the reference fluid. 

6. A salt bridge as claimed in claim 5 wherein 
between the inlet and exit for the reference fluid 
there is a chamber adjacent the portion of the 
bridge element exposed to flow of the reference 
fluid. 

7. A salt bridge as claimed in claim 6 wherein 
the inlet and exit includes tubes for the reference 
fluid, the tubes being anchored in the lead-in cyl- 
inder. 

8. A salt bridge as claimed in claim 2 including 
a circular out periphery to the body, the circular 
outer periphery including a shoulder for locating an 
O-ring adjacent a wall of the flow cell. 

9. A salt bridge as claimed in claim 1 wherein 
the porous bridge element is selectively a ceramic- 
coated glass rod, silk or cotton thread, ceramic 
tubing, fibrous plastic or porous plastic. 

10. A salt bridge as claimed in claim 1 wherein 
the porous bridge element provides for a relatively 
slow diffusion rate between the two portions. 

11. A salt bridge for a flow cell of a chemistry 
analyzer comprising a porous bridge element for 
location in an aperture in a flow cell, the porous 
bridge element having a portion exposed to fluid 
flow through the flow cell in another portion ex- 
posed to flow of a reference fluid, the two portions 
being spaced to form between them a salt bridge, 
a cylindrical anchoring tube for removably securing 
the porous element between the flows in alignment 
in the aperture, the tube being for threading en- 
gagement with the aperture. 

12. A salt bridge as claimed in claim 11 
wherein between the porous bridge element there 
are sleeve elements for securing the bridge ele- 
ment 

13. A salt bridge as claimed in claim 12 includ- 
ing a lead-in cylindrical tube for location remotely 
of the flow cell path, the lead-in cylindrical tube 
having means for a reference fluid to enter and exit 



from the portion exposed to the reference fluid. 

14. A method of aligning a salt bridge for a 
flow cell of a chemistry analyzer in an aperture in a 
flow cell comprising the steps of exposing a portion 

5 of a porous bridge element of the cell to fluid flow 
through the flow cell, exposing another portion ex- 
posed to flow of a reference fluid, the two portions 
being spaced to form between them the salt 
bridge, and removably securing the porous ele- 

w ment between the flows in alignment in the ap- 
erture. 

15. A method as claimed in claim 14 including 
causing a cylindrical anchoring tube with an outer 
threaded surface to engage with threads in the 

is aperture to the flow cell, and thereby urge the 
bridge element into alignment in the aperture. 

16. A method as claimed in claim 15 including 
housing the porous bridge element in a body, and 
locating sleeve elements between the body and the 

20 bridge element. 

17. A method as claimed in claim 16 including 
urging a circular outer periphery to the body, to 
engage an O-ring seal adjacent a wall of the flow 
cell. 
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FIG. 1 
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FIG. 2 
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FIG. 3 




